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Abstract Results Scaling to High Frequenc
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D We observe the effect of space Charge on the electron which is similar to solid b_eam 2] S 61.3 " 115 Y o.g no Forc =7.15mm, P.RF (M) iS.ZO-.-58kW (3.4.6%) for diSl.( model with
trajectories and their kinetic energy which leads to E = Increase of normalized b and ¢ Fig. 5. Comparison of M as a function of space charge, which are significantly higher than solid beam (c =
lower conversion efficiency ; 0 : Increases M. (a) c and a, (b) c and g, (c) ¢ and b 0) of 1.93kW (3.03%).
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* DC beam power of the disk model,
Poc = KEg X f _ )
« RF power transferred to the gap from the change in KE (a) 1

Prr = (KEg — KEpax) X f 0O 02 04 06 0.8 0O 02 04 06 08 - | 6
Fig. 1. Interaction gap of an annular linear beam device [1] » Efficiency of the linear beam device, c/b RF current Igp (A) Inner beam radius ¢(mm)
Prr  (KEg — KEpay) X f Fig. 6. Comparison of (a) M and (b) Pxr (solid lines) and n (dotted lines) from
- KE, X f simple and disk model for different c and compared with PIC results (XOOPIC).
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Fig. 9. Comparison of Py (solid lines) and n (dotted lines) for a single gap-cavity
_ _ _ _ device (a) between annular and solid [2] beam for different RF current at f =
Increasing c increases the charge density as cross-sectional area of 5GHz (C-band) (b) for different ¢ when b=7.2mm at f =18GHz (K-band).

MethOdOIOg beam is decreased due to the fixed b and total current.
Re Sults For a larger ¢, simple and disk models show a higher M
Space charge effects show a reduction of up to 1.17% Iin M at

TABLE |. Parameters for Calculation [2 . Li D . C l T
2 TABLE Il List of Symbols ¢ =5mm, which is lower than solid beam. OnC USIOn

Anode Voltage, V, 5K\ a Tunnel radius A. Constant Current Density and Beam Current Prr and 1 increase with a larger c, confirmed with PIC results |
Load Impedance, R; 26k0 b Outer Beam radius (XOOPIC). - We have analysed the gap coupling factor for annular beam-gap

Inner Beam radius Interaction, using both large signal analytical model and disk model.

« We provide parametric scaling analyses and quantitative
assessment on how increasing the ratio of inner and outer beam
radius increases the gap coupling factor.
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The green line (when ¢/b =0) indicates a solid beam.

In Fig. 7a and Fig 8a, beam cross-sectional area is constant and b Is
used as 6.5mm, 7.5mm and 9.5 mm for ¢/b =0, 0.5, and 0.7
Charge/mass ratio for annular beam. — Annuar Simple Model In Fig. 7b, and Fig 8b, b Is fixed and c varies as 0, 5 and 6.49mm
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beam current (a) with constant charge density and (b) with fixed b

Frequency, f 1.3Ghz Space charge density radius : b=8.2mm & c=5mm.

Number of Disks, Ny 50 Angular frequency c/b=0.6 has same current density

Disk length, L 0.8mm Beam current as solid beam b=6.5mm [2].
RF current

Output gap Length, ¢ 11mm Disk Charge Gap coupling factor, M is higher
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